The human tumour suppressor PTEN regulates longevity and dauer formation in Caenorhabditis elegans.
The PTEN tumour suppressor is a phosphatase that dephosphorylates phosphatidylinositol 3, 4, 5 triphosphate (PIP3) and protein substrates. PTEN function is modulated by its carboxy-terminal region, which contains several clustered phosphorylation sites and a PDZ-binding motif (PDZbm). Although PTEN growth suppression effect is well demonstrated, its additional biological roles are less well understood. DAF-18, a Caenorhabditis elegans homologue PTEN, is a component of the insulin/IGF-I signalling pathway that controls entry to the dauer larval stage and adult longevity. To further explore the role of PTEN in the insulin signalling cascade and its possible involvement in the mechanisms of ageing, we undertook a study of PTEN function in C. elegans. We now report that human PTEN can substitute for DAF-18 and restores the dauer and longevity phenotypes in worms devoid of DAF-18. Furthermore, we provide genetic and biochemical evidence that dauer and lifespan control depends on PTEN-mediated regulation of PIP3 levels. Finally, we established that phosphorylation sites in the C-terminus of PTEN and its PDZbm are necessary for PTEN control of the insulin/IGF-I pathway. These results demonstrate that PTEN negatively regulates the insulin/IGF pathway in a whole organism and raise the hypothesis that PTEN may be involved in mammalian ageing.